Message

From: Jerry Campbell [JCampbell@ramboll.com]

Sent: 11/6/2019 6:34:33 PM

To: Schlosser, Paul [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=121cf759d94e4f08afdelceb646e711b-Schlosser, Paul]

Subject: RE: Chloroprene PBPK: Peer review charge questions

Attachments: Fmouse_InVivo _SA.R

Paul,

After discussion with Harvey and a few others just to get a consensus, CV would be the best option for the in vivo study
simulation. It’s most likely somewhere in between depending on how the heart is punctured but we have always used
mixed venous for plotting as you noted. I've only used arterial in one model and it was to simulate difference in arterial
and venous plasma concentrations collected simultaneously in humans. I've created the separate parameter file for
female mouse metabolism which calls mouse.R and then replaces metabolic constants for the female. I've made the
change in my version of the model. | also added the parameter value to the output file for the SA analysis (see example).
That’ll make it easier to calculate the coefficients in excel without having to copy over the parameters separately.

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

3214 Charles B. Root Wynd
Suite 130

Raleigh, NC 27612

USA

From: Schlosser, Paul <Schlosser.Paul@epa.gov>

Sent: Monday, November 4, 2019 2:20 PM

To: lerry Campbell <JCampbell@ramboll.com>

Subject: RE: Chloroprene PBPK: Peer review charge questions

See i antached (copied below) isn't easier o QA Using OV as the outpin, the absclute vahoos cuipul (o Mo ispinvive 8 .08y arg
differont, ~ 15 lower thap CVLUM, but the 5Cs are pretty close o what was in the spreadshect.

Note Dve created two supplomental scripts to aveld re-checking initial model loading and param value sciing every time they are
used. I vou had 1o revise one of the Tomale mouse melabelic parameters, how many places o vou neod 10 remember 10 make the

corresponding change?

~Fat

# Shnedates the 15 day mouse exposure study

$ Diata collected during and after exposwe on st day

# and at end of exposure on day § and 15 (1 day nose-onby)
sos Table 3 wetabolism mates

sowroe Minttinlize Ry # soript that loads dif, oic

-~

#Scenarnio spectfic values
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st - 0.0

wtop <~ 393

Hmes < soqlistan, s | by=0.058)
nend=lengthitimes)

#Hoad the parameters
source! fparamsMouse R # Physiodgical parametees
source{’ fsiales RS

# dndng variables for forcing fanctions
ghatart < tetarnt

dength <60 #hours per day {o oxpose
ddaysperwk <~ 5 #days of week to expose
dexpend <19 #days of exposure
parms] TS TOP" < istop

# Sowree forcing functiong
# thus loads the function forcing() in the namespace
source{“forfunc R™}

source! /parans/Fooouse parnms R # seript with default fomale mouse metabolic parameters

%o

3

¥

Scenario Spegific Parameters

parms{TBW < 022 #msaﬁgﬂ"é in the study
parms] QPO 376 #measured in the study

parms OO 259 #VAG Ratio Marioo ot al. 2006

errio Specific Exposure

ce=e{12.3, 32.0, 900y # exposute concentrations {ppm}

o < oTBWY "(’ﬁ’(“’ OO, POQLOY, QRO QR MK,
TVLOE VIO VECT, TYROT, VRO TVRCE,
LT ”FE E PLOUPETOVPRTOPRYOUPET UPRE,
TWRIAXKCH ’*i@di’* FYMAXCLUT UKMLUY KPR
pval <o par rmggsmmgg #vector with baseline va of params in prame
pout <~ arrav{Ge(eongt prame r b3 # cmpty resulls array, +1 row for base values
colpmmes{poaty- o " 123 ppm”, "32.0 ppm”,"00.0 ppm™)
rownames{pouti<~ o "base™ prame; # first row 18 base values, then names in prame

forfiin 13y
# Run base moded
parmsPCONC - csli]
sub <~ odelY, tmes, fme = “dertva”, panms = parms, method="vode”, alol=1.00-10, riol=1 008,
diname = miName, initfore="initfore”, forcings=forcings,
ttfune = "indmoed”, nowt = length{Outpatg),
gninames = O utg}ss{»s

pout] "hase” 1} <- outinend, "CV # first row 18 base values, *CV* iz variable amalbvzved

# ron wde! with cach of pval varied, then re-set
for(pn in prame i
parmsfpni <- pvalipni*i ol

ont e ode{Y, fines, fone = "derivs®, parms = parms, methed="vode", atol=1 .10, riol=1 Ug-¥,
diname = mName, indtfore="initfore”, foremgs~forcings.
irfune = Mint immi" nout = length(Ooipata ),
ouinames = {ipots)

nomtiprd] <- outinend, *CV7]
parmsfpal <- pvalipn] # reset param o base valug

Y
bl
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¥
4

pont <e poatt IO parms] "MW # convert units 1o uM

#Hunload the model 8
Jdy nunload{pastebimName, Platfora$dynlibextn

witig osvipoubflo=" monseinvivesa.059%

From: Jerry Campbell <iCampbeli@ramboll.com>

Sent: Monday, November 04, 2019 11:12 AM

To: Schlosser, Paul <Schlosser.Paul@epa.gov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Where is QCC wrong? Are you sure you are reviewing the correct version of the model? Where did you get a script that
plots CVLUM vs gas uptake blood concentration? The final version of the model transmitted with the report had no
provision for running gas uptake. There are only 4 simulation scripts in the final model (listed below). If you have
additional scripts or model code, they do not belong with this model or report as | have no idea what the parameters are
set to or whether or not they have been QC’d at all with regards to the final model. If you are attempting to use a
previous version of the model with current parameters, that outside what was transmitted and would need to be
created and QC'd before you attempt QA on it.

Fmouse_InVivo.R
Fmouse_metric.R
Human_Continuous.R
Human_Metric.R

I’'m fine with one file that is Fmouse_parms.R but you specifically did not like that format in the initial review where you
wanted a single physiological parameter script for the species and sex specific parameters set separately. You are more
attuned to how reviewer will run the model.

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

3214 Charles B. Root Wynd
Suite 130

Raleigh, NC 27612

USA

From: Schlosser, Paul <Schlosser.Paul@epa.gov>

Sent: Friday, November 1, 2019 9:36 PM

To: Jerry Campbell <JCampbell@ramboll.com>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Yoo still didn't put QUC vight in one place. This 8 howrendously more complicated than it needs 1o be, and cach time you wiile ou

the defnlt params in ancther place in another seript, you create more epporiunity fora A error. Just make one soript with
Fhouse params {the metabolic ones spectfic to the Fmonse) and call it cach thine needed. Then only that file needs to be
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checked, And why keep resetting study-specific params, when all vou have to do i vary the ones betng evaluated for soositivity one
by one?

Anyway, 1 see that the soript which s sapposed to ceate the plot of OV vs, the gas uptake blood data s actually plotting OVLUM, and
CVLY i Pnet™ coppal 1o OV they differ by ~ 20%. And the SA soript is using OV withowt converting to obd untis, while the
spreadshect vou sont 18 in udM s,

This looks ke #'s going 1o be a *long™ QA

~Pand

From: Jerry Campbell <{Campbeli@ramboll.com>

Sent: Friday, November 01, 2019 12:46 PM

To: Schlosser, Paul <3¢hiosser. Paul@epa.cov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Try this one. It’'s because QCC is still 20.1 in the pval list for the loop. | was having issues with resetting parameters after
they were run in the for loop. When | added the source for parameter file it changed QCC back to the base model value
of 20.1 so | commented it out to test and never corrected it like QPC. This one was more of a pain to set up than |
expected just due to housekeeping. The first iteration generated a cumulative 1% change in parameters.

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

3214 Charles B. Root Wynd
Suite 130

Raleigh, NC 27612

USA

From: Schlosser, Paul <5chiosser Paul@epa gov>

Sent: Friday, November 1, 2019 11:48 AM

To: Jerry Campbell <}Campbell@rambollcom>

Subject: RE: Chloroprene PBPK: Peer review charge questions

'm going to avoid copying everyone on this ong)
InFmonse InVive SA R, why s this one commentad out? Diocsn’t look night. since the welatively high studvespecitic QPC is inuse

gparmsTQUC I 259 #V/A0 Ratio Marinoe of al. 2006

From: Schlosser, Paul

Sent: Friday, November 01, 2019 11:28 AM

To: Jerry Campbell <{Campbell@ramboil com>; Harvey Clewell <HUlewell@ramboll.com>

Cc: Walsh, Patrick <patrick-walsh@denka-pe.com>; Thayer, Kris <thayer. kris@®epa.gov>; Cascio, Wayne

<Cascio. Wayne@lena.goy>; Jones, Samantha <jgnes. Samantha@ena.goy>; Lavoie, Emma <Lavois Emmai@ena zov>;
Bahadori, Tina <8ahadori. Tina@epa.gov>; Kirby, Kevin <gIRBY.REVIN@EPA.GOYV>; Vandenberg, John
<Vandenbere lohn@epa.zov>; Morozov, Viktor <Morozov Viktor@epa.zov>; Davis, Allen <Davis, Allen@epa.gov>;
White, Paul <White Paul@epa.gov>; Hawkins, Belinda <Mawkins. Relinda@®ena.gov>

Subject: RE: Chloroprene PBPK: Peer review charge questions
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Sorry, T did see whore carlior in the report i stated that fomale mice were used Tor the tnvive study, bad been focnsed on the results
seotion for my QA

And por onr provious emails, the lowest exposure was 12,3 ppm inthe inwvive PR study, so the Bisting of that concentration n the
report foxt and Hgores should be corrected from 713 pen”. [ suggest using “12.37 1o the roport, not "127, since 178 123 in the model
SCHIpES.

~£anil

From: Schlosser, Paul

Sent: Friday, November 01, 2019 11:08 AM

To: Jerry Campbell <{Campbell@ramboil com>; Harvey Clewell <HUlewell@ramboll.com>

Cc: Walsh, Patrick <patrick-walsh@denka-pe.com>; Thayer, Kris <thayer. kris@®epa.gov>; Cascio, Wayne

<Casclio. Wavne@epa.gov>; Jones, Samantha <ones. Samantha@ena.goy>; Lavoie, Emma <Lavoiz Emmadiena.gov>;
Bahadori, Tina <8ahadori. Tina@epa.gov>; Kirby, Kevin <gIRBY.REVIN@EPA.GOYV>; Vandenberg, John
<Vandenberg John@epapov>; Morozov, Viktor <Morazov Viktor@epa.mov>; Davis, Allen <Cavis. Allen@ena.gov>;
White, Paul <White Paul@epa.gov>; Hawkins, Belinda <Mawkins. Relinda@®ena.gov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

ferry, Harvey, all,

First QA quostions, &

In the model roport section on plethvamography, the average ventilation measured 8 56.2 mb/min i 22 g wice. The OPC i3 then
calonlated using an assumed ratio of 273 for abveolavftotal ventilation, right? Toan match 394 LAVbw3/4 given that value, And from

that L oonfirm QU = 272 LAVDW 075 using the ratic of 145,

First guestion: But in Pmouse InVive B, we bave:

g POPCT RS 376 Fmcasured o the study

s POQUC I 259 #VAD Rato Marine et al, 2006

Where dogs QFC = 376 come from? {The QUU corresponds o VA = 145 given that )

The report nodes that QU = 27.2 is close o the valoe obtained from the Martne DOM study, 2420 Bat 27.2 4 a iof larger than the
vadue ased for intornal metric caleulations, 20,1, Is # roasonable fo expect that sanimals o a nmmmh system will have cardiac ouiput
{aned rospdvation) 3596 higher than those in lox glody exposues?

Second, Table 8- Hats BWr for nitce and rats 35 8.03 and 028 kg, otting Brown of all, same wotght for males and fomales. Bt the
EVIVE wicﬂmmm {Supp B ase ©.055 and 0.04 kg for fomale and male prce, and (.33 and 0,45 kg for formale and male wmts,
wspectively. The discrepancy v, defanh value mnge from 1705 10 50%. Are these study-specific BWs, and if 0, which specific
study’ I think they shonld be the BWs for the antmals from which the tissues were collovted for the in vitro studies, by this should be
stated i the spreadsheet comments. However, ooked but dida™t see BWs in Himmelstein et al,

The metde scripts use the default BW values tn Table 5-1. S0 BWMLTS scaling is then being used o seale motabolisnr o the
standard BW used 1o calonlate the imemaé metrios, or 22 g Q{ the am;még used in the in vive dostmetry study. {(Those were fomale
mice? This tsr't said in the repo

Noter if we have study-specific BW values for the tox studies being analyred, those shonld be used rather than default BWs. 1 don't
think this neods o be dong I the roport, since what's being shown are examaple caloulations, we aren’t at the point of full risk
exirapolation. But T EPA does use the wodel, study-specific antmal BWs wounld be more appropriate.

~Faul

From: Jerry Campbell <}Campbell@ramboll.com>

Sent: Wednesday, October 30, 2019 11:24 AM

To: Schlosser, Paul <5chinsser. Paul@epa.gov>; Harvey Clewell <HClewsll@ramboli.com>

Cc: Walsh, Patrick <gatrick-walsh@denka-pe.com>; Thayer, Kris <thayer kris@epa. zov>; Cascio, Wayne
<Cascio.Wayne@ena.goy>; Jones, Samantha <lones. Samantha@ena.gov>; Lavoie, Emma <Lavoie Fmma@epa.sov>;

ED_004105_00000289-00005



Bahadori, Tina <Bahadori. Tina@epa.gov>; Kirby, Kevin <KIRBY. KEVIN@GEPA GOV>; Vandenberg, John
<Yandenbers John@ena.gov>; Morozov, Viktor <Mororzov. Vikiordena gov>; Davis, Allen <Bavis. Allen@eng gow>;
White, Paul <White Paul@epa.gov>; Hawkins, Belinda <MHawkins. Belinda@epa.gov>

Subject: RE: Chioroprene PBPK: Peer review charge questions

Paul,

You were correct. The sensitivity runs had been completed in the acsIX version and the files had not been included. I've
created the scripts that run each of the three sensitivity simulations and a spreadsheet that includes the SA coefficients
calculations and bar charts for the report. The zip file name is chloroprene_model SA.zip and you can download it from
the dropbox folder where we shared the model files. The scripts should run in the version of the model you have. Let me
know if you have any questions or if something was off when you tried to run the files.

Regards,

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

3214 Charles B. Root Wynd
Suite 130

Raleigh, NC 27612

USA

From: Schiosser, Paul <ichinsser.Paul@epa.gov>

Sent: Friday, October 11, 2019 4:58 PM

To: Jerry Campbell <}Campbell@ramboil.com>; Harvey Clewell <HClewsll@ramboll.com>

Cc: Walsh, Patrick <gatrick-walsh@denka-pe.com>; Thayer, Kris <thaver.kris@®eps.gov>; Cascio, Wayne

<Cascio Wayne@epa.pov>; Jones, Samantha <lones. Samantha@epa.gov>; Lavoie, Emma <Lavoie. Brmma@epagov>;
Bahadori, Tina <Bahadori. Tina@epa.gov>; Kirby, Kevin <KIREY. KEVINGEPA GOYV>; Vandenberg, John
<Nandenberz lohn@®@epa.gov>; Morozov, Viktor <Mororov Viktordepna.gov>; Davis, Allen <Davis Allen@ena.gov>;
White, Paul <Afhite Pouliens.sov>; Hawkins, Belinda <Hawkins. Belinda@epapov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Jerry, Havvey,

Fin not soeing soripts to rum the sensitivily analyses, rosults in Figures 6 and 7, and plot in Figwre 8. None of these s very hard, bt
things add up. Do vou have those?

Alse, in Table 1 and the small fable on p. 21, the lowest mouse exposure should be 128 ppmy, not 12.3) right?

~Pand

From: Jerry Campbell <}Campbell@ramboll.com>

Sent: Wednesday, October 09, 2019 11:54 AM

To: Schlosser, Paul <5chinsser. Paul@epa.gov>; Harvey Clewell <HClewsll@ramboli.com>

Cc: Walsh, Patrick <gatrick-walsh@denka-pe.com>; Thayer, Kris <thayer kris@epa. zov>; Cascio, Wayne
<Cascio.Wayne@ena.goy>; Jones, Samantha <lones. Samantha@ena.gov>; Lavoie, Emma <Lavoie Fmma@epa.sov>;
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Bahadori, Tina <Bahadori. Tina@epa.gov>; Kirby, Kevin <KIRBY. KEVIN@GEPA GOV>; Vandenberg, John
<Yandenbers John@ena.gov>; Morozov, Viktor <Mororov. Vikiordena gov>; Davis, Allen <Bavis. Allen@eng govw>;
White, Paul <White Paul@epa.gov>; Hawkins, Belinda <MHawkins. Belinda@epa.gov>

Subject: RE: Chioroprene PBPK: Peer review charge questions

Paul,

You are absolutely correct. The figure you derived from the model is the correct figure for the female mouse in vivo
study. | had hoped to determine the source of the incorrect figure but | do not have a version of the model going back to
Yuching’s original model that generates the figure included in the report so | am at a loss to explain the origin. It is my
fault it wasn’t updated in the final report. | have corrected the report figure but it sounds like we should hold off on
sending you the revision in case any other questions need to be addressed as you complete your QA.

Regards,

Jerry Campbeli

Managing Consultant

D 919-765-8022

Ramboll

6 Davis Drive

Suite 139

PO Box 13441
Research Triangle Park
NC 27709

USA

From: Schlosser, Paul <Schiosser. Poul@ena.gov>

Sent: Monday, October 7, 2019 1:34 PM

To: Harvey Clewell <H{Ciewell@rambollcom>; Jerry Campbell <{Campbell @ramboll.com>

Cc: Walsh, Patrick <gatrick-walsh@denka-pe.com>; Thayer, Kris <thayer kris@epa. zov>; Cascio, Wayne
<Cascio.Wayne@ena.goy>; Jones, Samantha <lones. Samantha@ena.gov>; Lavoie, Emma <Lavoie Fmma@epa.sov>;
Bahadori, Tina <Bahadori. Tina@epa.gov>; Kirby, Kevin <KIRBY. KEVINGEPA GOV>; Vandenberg, John
<Mandenberz lohn@ena.gov>; Morozov, Viktor <Morozov. Viktor@ena.gov>; Davis, Allen <Davis. Allen@epa.pov>;
White, Paul <hite Paul@ena.gov>; Hawkins, Belinda <Hawkins. Belinda@epa.gov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Harvey, Jorry, adl

T agsume the deaft charpe questions have beon sont to vou by now. T realived there’s & mistake in the 2% question in the section titled,
“Estimation of Metzbolic Parametors from In Vit Metsbolism Experiments.” 1 had thought that the data (and model parmeions)
wsed were from male mice (data v onginal Hinunclstoin papars, 2004}, bt I now malize these are female mouse datal Uve also mum
o an issue with repreducing those wodel resulis,

Abit more of an infroduction to the question may be helpful, pointing out that these are fomale dats and predictions, but 1 thought also
that the roview could be helped by showing predictions for both wale and fomale mouse parameiars, (o demonsiyate the tmpact of the
sex difforence.

ety

Setting op to crmate such a plot, T have hit upon a QA tesoe the rosults | get using the sonpt Pmouse InVive R do wot maich those
shown in Figure 4 of the report. First bolow is Figure 4 (et panel), 27985 e plot I first got from Just munning Foouse InVio B (fles
dated 7162019, and third includes dashed Hoes with predictions using male moose metabolic parameters. The suruiations m

gotting with the package are & kot higher than those shown o the report, which ook more Hie Hxcel plots v format,
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Our dtention was o do the OA as e poor roviow conract was being set up. UH have o complete wp roview ag soon as possible, so
we oan resalve any such discrepancies before the matorial 15 sen to the wviewers.

~Pand

Figure 4 (oft panel} from reports

Frawuse TaVive Ko

Mouse Study 3 Week - Day 1

o
£~
EE
L

TIME

Frouse InVivo B with sunulations using male mouse pammeters (dashed Hoest added:
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Mouse Study 3 Week - Day 1
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TIME

From: Vandenberg, John <¥andsnbers lohniiepa.eov>

Sent: Wednesday, October 02, 2019 4:46 PM

To: Walsh, Patrick <patrick-walsh@denka-pe.com>

Cc: Thayer, Kris <thayer kris@@ena,gov>; Cascio, Wayne <{asgio. Wayne&iepa.gov>; Jones, Samantha

<Jones Ssmantha®@ena.gov>; Lavoie, Emma <Lavoie Emma@epna.gov>; Schlosser, Paul <Sehiosser. Paul@epa.pov>;
Bahadori, Tina <Babwadori. Tina@epa.gov>; Kirby, Kevin <KIRBY KEVINGEPAGDV>

Subject: Chloroprene PBPK: Peer review charge questions

Importance: High

Patrick,

We've been diligently evaluating the Ramboll report and conducting analyses related to physiologically-based
pharmacokinetic parameters and modeling of chloroprene {references below).

We are moving forward to arrange through a contractor an independent letter peer review by appropriate experts.
In addition to the Ramboll report, we are providing an EPA analysis that we wish to have peer reviewed.

Per our discussion early this summer, we are providing for your information the attached draft Charge questions that
will be addressed by the peer reviewers, plus an EPA analysis that we have developed.

Please let us know within a week (by next Wednesday) if you have any major comments on the Charge questions. We
are not seeking any comments on the EPA analysis.

Thank you,

John
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John Vandenberg, PhD

Director, Health and Environmental Effects Assessment Division
Center for Public Health and Environmental Assessment/ORD
U.S. Environmental Protection Agency/B243-01

Research Triangle Park, NC 27711

(919) 541-4527

References:

Ramboll (2019} Incorporation of in vitro metabolizm datain a physiolagically based
pharmacokinetic (PEPE) model for chloropreae.

V.S EPA 2019 In Viro to In Vive Extrapolation {(IVIVE Y of Metabolizm and Non -Enzvmatic
Conmgation of (1-chloroethenvlioxirane (1-CEQ) and Estimation of Total 1-CEQ
Clearancs tn the Liver and Lung of Mice, Rats, and Humans

ED_004105_00000289-00010



